Abstract: Aim -Our aim in this study is evaluating the red blood cell distrubition width (RDW) and glycated hemoglobin (HbA1C) relation in nondiabetic and diabetic people who applied to our hospital and showing the usability in disease follow-up. Material and Methods -Main data of this research is the data of patients (diabetic and nondiabetic) who applied to internal diseases polyclinic between July 1, 2013 and November 31, 2014 and whose RDW, HbA1C, white blood cell, hemoglobin, and hematocrit were controlled. 82 diabetic and 32 nondiabetic patients were included in this study. Results -No statistically significant difference was observed between the diabetic and nondiabetic groups in age, male and female distribution and RDW. No statistically significant correlation was observed between RDW and age and HbA1C in order in the nondiabetic group. While a correlation which is statistically significant and in the same direction was determine between age and RDW among the diabetic group, a statistically significant correlation was not between HbA1C and RDW. Among all cases a correlation which is statistically meaningful and in the same direction was detected between age and RDW. But a statistically significant correlation was not found between HbA1C and RDW among all cases. Conclusion -According to the available results, no statistically significant correlation was determined between HbA1C and RDW in the nondiabetic patients, diabetic group or in total. But in order to provide more clearance, we believe that studies with more patients would be useful.
Introduction
It is a metabolic disease characterized with persistent hyperglycemia due to diabetes mellitus (DM), inappropriate glucose use or insufficient insulin production of pancreas. There is a defect in insulin effect, secretion or both [1, 2] . As obesity and sedentary life style is common in the society, DM type 2 frequency is increasing [3] . It is estimated that the DM prevalence which was 2.8% in 2000 in all age groups around the world would be 4.4% in 2030. It is estimated that the total number of people with DM which is equal to 171 million would increase to 366 million in 2030 [4] .
Glycemic control is a must in DM. Glycemic control is the main target of treatment in protection against organ damage and other complications of DM. Glycated hemoglobin (HbA1C) follow-up is made in order to measure the efficiency of the treatment in DM and observe the glycemic control [5] . HbA1C is formed as the result of non enzymatic reaction of glucose to hemoglobin. It provides information on the average blood glucose levels of past 8-12 weeks in DM treatment [7] . HbA1C is the golden standard in glycemic control of patients. It is necessary for optimal patient care. Medicine treatment is also used to show the effect of exercise and diet on glycemia [6] .
Red blood cell distrubition width (RDW) is the symbol of red blood cell volume distribution width coefficient of variation. May be considered as heterogeneity index and is the equivalent of anisocytosis observed in peripherical blood smear [10] . Concentration of acute phase reactants and inflammation mediators such as interleukin-6 (IL-6), tumour necrosis factor alpha (TNF-alpha) gets higher in type 2 diabetic patients [8] . As RDW is related to many hematological and nonhematological diseases, it is also correlated with inflammatory markers such as high sensitivity C-reactive protein (hsCRP), erythrocyte sedimentation rate, IL-6, soluble transferrin receptor, soluble tumour necrosis factor (TNF) receptor I and soluble TNF receptor II [9] . The latest studies have reported that RDW is an independent prognostic marker strong in many pathophysiological cases such as cardiovascular disease, pulmonary disease, rheumatoid arthritis and progressive inflammatory diseases and even cancer [11] .
In this study we examined the RDW and HbA1C levels in nondiabetic and type 2 diabetic patients who applied to our polyclinic between July 1, 2013 and November 31, 2014. We examined the relationship between RDW and HbA1C level.
Material and Methods
Patients who applied to internal diseases polyclinic in our hospital between July 1, 2013 and November 31, 2014 were included in the study through Amasya University Sabuncuoğlu Şerefeddin Education and Research Hospital patient database. All patients who applied to the hospital with any complaint were included in the study.
This study was approved by Amasya University Sabuncuoğlu Serefeddin Education and Research Hospital (Amasya, Turkey) in the scientific meeting.
A total of 82 diabetic patients consisting of 26 males and 56 females and 32 nondiabetic patients consisting of 16 males and 16 females were included in this study (114 patients in total). Average age was 57.8±15.8 in the nondiabetic group and 60.2±10.9 in the diabetic group (data presented as mean and standard deviation).
Exclusion criteria were determined this way. Patients with anaemia, heart failure, kidney failure, hypothyroid and hyperthyroid were not included in the study. Liver enzymes and blood creatine of the patients included in the study were normal. Hemoglobin (g/dl), hematocrit (HCT) (%), mean corpuscular volume (MCV) (fL), mean corpuscular hemoglobin (MCH) (pg), mean corpuscular haemoglobin concentration (MCHC) (gHb/dL) were in normal range.
SPSS for Windows 11.5 package programme was used for data analysis. Whether the distribution of constant variables was in accordance with the normal distribution was examined with Kolmogorov Smirnov test. Defining statistics were shown as mean ± standard deviation or median (minimum-maximum) for constant variables and nominal variables were shown as case number and percent (%).
The importance of difference was examined with Student t test for mean values among groups and with Mann Whitney U test for median values. Nominal variables were evaluated by Chisquare test of Pearson. Whether there is a statistically significant relationship between constant variables was investigated using correlation test of Spearman.
Multi variable linear regression analysis was used to investigate if DM had a statistically significant changing effect on RDW when a correction was made according to age, gender and HbA1C. Regression coefficient of each variable and 95% confidence intervals were calculated. Results were accepted statistically meaningful for P<0.05.
Results
A statistically significant difference was not observed in the criteria below between diabetic and nondiabetic patients (Table 1) :
• Age (p=0.428),
• Gender distribution (p=0.069),
• RDW (p=0.540).
HbA1C level of diabetic group compared to the nondiabetic group was significantly higher statistically (p<0.001) ( Table 1) . No statistically significant correlation was observed between RDW and age and HbA1C in order in the nondiabetic group (p>0.05) ( Table 2 ). In the diabetic group, a correlation which is statistically meaningful and in the same direction was detected between age and RDW (r=0.245, p=0.026) ( Table 2) . A statistically significant correlation was not found between HbA1C and RDW among the diabetic patients (p=0.801) ( Table 2) . Among all cases a correlation which is statistically meaningful and in the same direction was detected between age and RDW (r=0.224, p=0.016). But a statistically significant correlation was not found between HbA1C and RDW among all cases (Table 2) .
A statistically significant difference was not observed between males and females in average RDW levels in nondiabetic and diabetic groups, as well as in all patients (p=0.566, p=0.746 and p=0.993, respectively) ( Table 3) .
According to multiple variable linear regression analysis, it was observed that didn't have statistically significant effect on RDW when age, gender and HbA1C's effects were kept constant (Table 4) . When correction was made according to other probable factors as the result of linear regression analysis with multiple variables, it was observed that age was an independent factor on estimating the change in RDW level (Table 4) .
According to the available results, no statistically significant correlation was determined between HbA1C and RDW in the nondiabetic group, diabetic group or in total.
Discussion
RDW is an easy, affordable and routinely used test [12] . It was used in the distinctive diagnosis of anaemia for years [13] . Studies investigating the relationship between RDW and cardiovascular diseases, inflammatory diseases and DM were made recently. In many studies it was reported that RDW was the risk marker of cardiovascular mortality and morbidity. RDW was considered as a prognostic marker reflecting the underlying inflammatory event. It can be used in the evaluation of determining microvascular and macrovascular complications of DM [14] .
In a study made by Heba Sherif et al., the relation between RDW and type 2 DM vascular complications and the connection of this with hsCRP which is another inflammatory marker was investigated. In the study on DM patients, it was observed that RDW values were related to progressive cardiovascular disease and nephropathy. This relation is independent from anaemia, anaemia treatment and DM duration [15] . In middle aged adults, inflammation markers are related to DM development. Autoimmunity may explain this relation partially [8] .
In a study of G. Lippi et al., the RDW and HbA1C relation was examined in 2515 patients over 65 years of age. In patients over 65 years of age in Southern Europe, it was observed that RDW had an important connection with HbA1C. Possibility of a new parameter was observed in DM development risk prediction [16] . Again in a study of V. Veranna et al. examined RDW and HbA1C relation in a healthy adult. It was observed that in a healthy adult without DM, RDW is predicative of HbA1C disease development [17] .
In another study, it was observed that low RDW levels were related to increased DM incidence independently from other risk factors. It was determined as a possible contributing marker in evaluating the development risk of the disease in individuals with DM development risk [18] . D.S. Liu et al. observed that RDW and RDW/MCV rate was correlated to ketoacidosis in patients with diabetic ketoacidosis. It was observed that ketoacidosis RDW/MCV rate was a healthier and more sensitive marker compared to RDW [19] .
We also didn't observe a statistically significant correlation between RDW and age and HbA1C in order among nondiabetic patients in our study (p>0.05). Among diabetic patients, we detected a correlation which is statistically meaningful and in the same direction between age and RDW (r=0.245, p=0.026). But we couldn't find a statistically significant correlation between HbA1C and RDW among diabetic patients (p=0.801).
Among all cases a correlation which is statistically meaningful and in the same direction was detected between age and RDW (r=0.224, p=0.016), but again we couldn't find a statistically significant correlation between HbA1C and RDW among all cases.
It was observed that when age, gender and HbA1C effects were stabilized, DM didn't have a statistically significant changing effect on RDW and age was a independent factor in predicting the change in RDW level. According to the available results, we didn't determine a statistically significant correlation between HbA1C and RDW in the control group, case group or in total.But hyperglycemia has several effects on red blood cells (RBC)s, besides formation of HbA1C. It leads to change in erythrocyte structure, hemodynamic parametres, increased osmotic fragility and also reduces RBC life span [20] . In studies made with much more patients, a close relation was found between RDW and HbA1C, the reason that we couldn't find such a relation may be the low number of patients in the groups and more extensive studies with more patients are needed on this subject.
Conclusion
We didn't determine statistically significant correlation between Glycated hemoglobin and red blood cell distrubition width. We believe that studies with more patients would be useful.
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